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DETAILED ACTION 

1 . Applicant's amendment and accompanying remarks filed May 30, 2006 are 
acknowledged. 

2. Examiner acknowledges amended claims 1-2, 4-5, 7-14 and 24-27. 

3. Examiner acknowledges cancelled claims 3 and 6. 

4. Examiner acknowledges newly added claims 29-32. 

5. Claims 15-23 are withdrawn from further consideration pursuant to 37 CFR 1.142(b), as 
being drawn to a nonelected invention, there being no allowable generic or linking claim. 
Applicant timely traversed the restriction (election) requirement in the reply filed on October 14, 
2005. 



Claim Rejections - 35 USC § 112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

7. Claims 1-2, 4-5, 7-14 and 24-32 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The claims are rendered indefinite by the thermal energy limitations. It is unclear as to whether 
or not the thermal energy of the layer is a constant. It is not clear if the relations between the 
LUMO/HOMO of a specific trap material and the thermal energy of the layer is a constant. 
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Based on the specification and applicant's arguments, the numerical value for thermal energy is 
affected at least by temperature. Even in the case of claim 32, the thermal energy limitation is 
indefinite because the temperature at which the layer has a thermal energy of 0.0259 eV is not 
specified. 

Claims 2, 4, 5, 7, 10 and 25 are further rendered indefinite by the recitation of relative terms in 

claims 2, 5, 10 and 25. The term "significantly" in claims 2 and 5 is a relative term. 

The term "substantially" in claim 10 is a relative term. 

The terms "minimized" and "sufficiently" in claim 25 are relative terms. 

The terms "minimized", "sufficiently", "significantly" and "substantially" are not defined by the 

claims, the specification does not provide a standard for ascertaining the requisite degree, and 

one of ordinary skill in the art would not be reasonably apprised of the scope of the invention. 

Claim 26 is further rendered indefinite by the term" if. The term "if implies that neither hole 

traps nor electron traps need be present in the emissive polymer layer. However, per claim 24, 

from which claim 26 depends, it is necessary to have at least one of hole or electron traps. 

Claim Rejections - 35 USC § 102 
8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



/ 
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9. Claims 1-7, 24-26, 28 and 30-32 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Yamazaki, U.S. Pre Grant Publication 2001/0031509. 

Yamazaki discloses a light emitting device having high emission efficiency by raising re- 
coupling efficiency of the carriers. The light emitting device of the Yamazaki reference has an 
electron trap region and a hole trap region, which are formed in the emission layer. The electron 
trap region encloses electrons that are transferred at the lowest unoccupied molecular orbital 
(LUMO) within the emission layer. The hole trap region of the reference encloses holes that are 
transferred at the highest occupied molecular orbital (HOMO) in the emission layer. Paragraph 
0044 of the reference discloses an embodiment wherein the structure has the effect of reducing 
the LUMO level or a structure that has the effect of raising the HOMO level in the emission 
layer. Paragraph 01 1 of the reference discloses that the light emitting device can be used as a 
light source. Reference claim 5 discloses that the electron trap region comprises a cluster of 
organic substances that form a LUMO level that is lower than the LUMO level of the emission 
layer. Additionally, reference claim 6 discloses that the hole trap region comprises a cluster of 
organic substance that form a HOMO level that is higher than the HOMO level of the emission 
layer. Reference claim 9 also discloses a light emitting device wherein there is a region where 
the LUMO level is higher than the LUMO level of the emission layer and a region wherein the 
HOMO level that is lower than the HOMO level in the emission layer. It is disclosed in 
reference claims 14 and 15 that the light emitting device comprises three emission layers wherein 
the electron trap region is adjacent to the first emission layer; a hole trap region is adjacent to the 
second emission layer and a third emission layer is adjacent to the hole trap region (energy 
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barrier layers). The reference claims also disclose that the electron trap region has a LUMO 
level that is lower than the LUMO level of the first, second and third emission layers and the 
hole trap region has a HOMO level is higher than the HOMO level of the first, second and third 
emission layers. While Yamazaki does not explicitly disclose the thermal energy limitations of 
the present claims, the prior art traps, which function in the same manner required by the present 
claims, inherently meet these limitations. 

10. Claims 1-14 and 24-32 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Burroughs et al., U.S. Patent Number 6,897,473. 

Burroughs discloses an electroluminescent device comprising a first charge carrier injecting 
layer that may be a positive charge carrier transport layer which is located between the light- 
emissive layer and an electrode layer, or may be an anode electrode layer. Additionally, the 
reference discloses that the device comprises a second charge carrier injecting layer that may be 
a negative charge carrier transport layer which is located between the light-emissive layer and a 
cathode layer. Also, the reference discloses that the light emissive layer comprises first, second 
and third components as per instant claim 1 (see column 5, lines 1-3 and column 6, lines 58-68). 
Column 6, lines 30-57 of the Burroughs reference discloses that the first, second and third 
components each may be an organic material, suitably a polymer such as PPV or polyfluorene. 
Also, Burroughs discloses that alternative materials such as small molecules, Alq3, may be 
present in the emissive layer. Table 1 of the reference discloses HOMO and LUMO levels of 
various materials. Table 2 discloses the composition of the emissive layer. Figure 6 of the 
reference shows a band diagram for a device in which the host is F8 with the HOMO level of 5.8 
and the LUMO level of 2.8, and the dopant is PFM having HOMO level of 5.0 and LUMO level 
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of 2. 1 . Based on the relative LUMO and HOMO levels, PFM traps holes. The devices 
described in reference to at least Figure 9 and Figure 28 also contain a hole trap material. Figure 
15 of the reference pertains to devices using F8 and F8BT. The LUMO of the F8 is 2.8 and the 
HOMO of the F8 is 5.8 and the LUMO of the F8BT is 3.5 and the HOMO of the F8BT is 5.9. 
This device provides an electron trap that is large enough to reduce electron mobility. The device 
described in reference to at least Figure 18 comprises hole traps and electron traps. The 
reference also discloses that the first component has a LUMO energy level between the LUMO 
energy levels of the second and third components in order to suitably assist the movement of 
negative charge carriers between the second and third components. Also, it disclosed in the 
reference that the second component has a LUMO energy level above that of the third 
component (see column 7, lines 55-58). Also, it is disclosed in column 7, lines 62-68 of the 
Burroughs reference that either or both of the first and second components are preferably 
materials that are emissive in the visible and/or near infrared and/or near ultraviolet regions of 
the spectrum. 



Claim Rejections - 35 USC §103 
11. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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12. Claims 8-14, 27 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamazaki, U.S. Pre Grant Publication 2001/0031509 as applied to claims 1-7, 24-26, 28 and 30- 
32 above and further in view of Fujiiet al., U.S. Patent Number 5,601,903. 
Yamazaki does not explicitly disclose electron/hole traps in addition to electron traps and hole 
traps as required by instant claims 8-14, 27 and 29. Fuji* discloses an organic EL element that 
comprises a pair of electrodes sandwiching an organic luminous layer and an organic carrier 
transport layer placed one on top of the other wherein whichever of the two, luminous layer or 
carrier transport layer, is placed closer to the hole injecting electrode is doped with a first organic 
material (see column 2, lines 45-54). Fujii discloses that when the dopants are fluorescent 
materials, the dopants may luminesce when trapping the electrons and holes and this occurs 
when the dopant to the organic hole transport layer has the maximum level of the valence band 
higher than that of the material forming the organic hole transport layer. Additionally, the Fujii 
reference discloses that the dopant to the organic luminous layer must have a minimum level of 
the conducting band equal to or lower than that of the materials forming the organic luminous 
layer to luminesce. It would be prima facie obviousness to one of ordinary skill in the art at the 
time of the invention to have electron/hole traps in addition to the hole traps and electron traps of 
the Yamazaki reference in order to satisfy the necessary conditions for the dopant to luminesce. 
Regarding claim 14, it would have been within the level of ordinary skill of a worker to 
determine suitable amounts of trap materials. 
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Response to Arguments 
Applicant's arguments filed May 30, 2006 have been fully considered but they are not 
persuasive. Applicant argues that the Burroughs reference fails to suggest an emissive polymer 
layer with components where an energy barrier to trap electrons between a LUMO level of the 
host components and a LUMO level of the electron traps is at least a thermal energy of the layer 
and a second energy barrier to trap holes between a HOMO level of the host components and 
HOMO level of the electron traps is less than the thermal energy. The Burroughs reference 
discloses emissive layers comprising at least one material that functions as an electron trap or a 
hole trap. Burrough's Figure 15 device, for example, has a band diagram similar to that of 
present Figure 4, which depicts an emissive layer with an electron trap. Additionally, applicant 
argues that the Burroughs reference discloses a difference in HOMO levels between the F8 with 
F8BT is 0.1 eV. Applicant argues that the Burroughs reference discloses a difference of 0.1 eV 
that is at least three times greater than the thermal energy at 300K of 0.0259 eV. The recited 
claims do not claim a constant temperature of 300K. The Burroughs rejection is maintained. 

Any inquiry concerning this communication or earlier communication from the examiner 
should be directed to Camie S. Thompson whose telephone number is (571) 272-1530. The 
examiner can normally be reached on Monday through Friday from 7:30 am to 4:00 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Rena L 
Dye, can be reached at (571) 272-3186. The fax phone number for the Group is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
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applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




